A structural study of the rat proximal and distal nephron: effect of peptide and thyroid hormones.
The effects of the absence of various hormones (antidiuretic hormone, thyroid hormone, parathyroid hormone, and calcitonin) on proximal and distal structures were studied in diabetes insipidus (DI) Brattleboro rats. The cross-sectional area of the first segment of proximal convoluted tubules (S1) was significantly reduced in thyroparathyroidectomized (TPTX) DI rats compared with Long-Evans rats (the strain of origin of DI rats) and untreated DI rats. Administration of triiodothyronine (T3, 10 micrograms/day for 7 days) to TPTX-DI rats restored the proximal tubule structure. In the distal convoluted tubule (DCT) the cross-sectional area of the epithelium and the number of nuclei per cross-sectional area were significantly greater in untreated ADH-deficient DI rats than in the control Long-Evans rats. Daily administration of 1-desamino-8-D-arginine vasopressin (dDAVP, 500 ng/day for 3 wk) significantly reduced the size and the number of DCT cells in DI rats. Cortical micropuncture data indicated that the Na+ concentration in the fluid delivered to the DCT and the absolute amount of Na+ reabsorbed along the DCT were higher in DI than in dDAVP-treated DI rats. It is concluded that functional changes in the PCT, subsequent to chronic TPTX, are accompanied by marked alteration of the cell anatomy of this nephron segment, and that the processes that modify the Na load delivered to the DCT and the Na transport in the DCT are accompanied by structural modifications of this segment.